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WHEN THE MOON GOES NORTH 


By W. T. B. CROMBIE 


The story is told of a certain country-man who in his native 
town posed as a weather prophet. He based all his predictions 
upon the position and appearance of the moon. He had made 
some hits. He had made as many misses, consequently his reput- 
ation had both waxed and waned. There came to the town a 
lecturer on Astronomy and, as he included the moon among the 
subjects of his lecture, the weather-man went to hear him. The 
lecturer innocently dealt with some of the popular fancies enter- 
tained by many who thought they knew a good deal about the 
heavenly bodies. He bade his hearers study the facts of the 
science and pay no attention to the fancies, and, to incite them to 
do so, showed upon the screen splendid pictures of some of the 
wonders of the heavens. The weather-man listened attentively 
but with no sympathy and no response, for upon the dismissal 
of the audience he stood outside and, pointing to the moon, he 
exclaimed in a voice heard by all ‘‘ Look where she is and she is 
lying flat upon her back, too. Ugh!’’ The lecturer himself could 
see nothing but what betokened the close of a beautiful evening 
in mid-summer with the crescent moon calmly setting some 40° 
north of the west point. He learned afterwards that his listener 
had, to his friends, declared that he had no use for astronomers and 
astronomical lectures and their whole tribe—that if they could 
do as much as they could talk they might accomplish something 
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to prevent the moon from taking up positions so near the region 
of perpetual ice and assuming those undignified poses so calamitous 
to fruitful seasons and good crops. 

Laying aside altogether the question of the weather, the writer 
has found that the meridian-altitudes of the moon or, as some call 
it, the question of “high’’ and “low” moons, commands very 
general interest. He always invites conversation on astronomical 
topics and it is rare that an explanation is not asked for the moon’s 
variable height. So often has this happened that he has sought to 
fortify himself by the mental preparation at least of a couple of 
diagrams in explanation. He has generally found that the people 
to whom he addresses himself in the interests of astronomy have 
made observations of some sort for themselves and that they are 
more interested in their own problems than they are in abstruse 
discussions and learned reports which have everything to recom- 
mend them from the scientific standpoint and which are often a 
very helpful addition to the knowledge of those who already 
possess sufficient information to intelligently follow them, but 
which are uninteresting and difficult, if not impossible, to follow 
if such is not the case. This is the writer’s apology for presenting 
this topic to the readers of the JOURNAL. He does so trusting that 
the fully informed will bear a little with the many who are less 
gifted. 

To begin with, we must observe that the moon is always highest 
when she is on the meridian. Hence we speak of meridian altitudes, 
that is, her angular distance northward from the south point of the 
horizon. There is a close connection between the moon’s declin- 
ation north or south and her meridian-altitude. Indeed, knowing 
the latitude of the place, her angular height when upon the meridian 
can be immediately derived from her declination. The greater her 
declination north, the greater her altitude. The greater her 
declination south, the less her altitude to those living in a northern 
latitude. Consequently we have but to avail ourselves of the 
ephemeris to ascertain when the moon will be high or low. We have 
but to look for large values of the moon's declination N. We 
will discover that she continuously increases in N. declination 
until she reaches a certain maximum and then decreases until she 
attains a south declination of an almost equal value during the 
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month. She is thus as Jow in altitude during the latter part of the 
month as she was high in the former. This fact is frequently lost 
sight of by those who do not observe regularly. There are reasons 
for this, as we shall see presently. As we compare month with 
month we learn that the moon’s maximum declination. N. (and 
hence her highest meridian-altitude) continuously increases or 
decreases in value from year to year and that the precise value 
depends on the position of the moon’s nodes, or the position of the 
points where the plane of the moon’s orbit cuts the plane of the 
ecliptic. These points are not fixed but continuously shifting and 
make the moon’s maximum declination N. for the month increase 
or decrease from one year to another. In fact the ephemeris shows 
us (and observations attest the same) that when the moon’s ascend- 
ing node is at or near the first point of Aries, the moon’s declin- 
ation N. is greatest. She is highest when on the meridian and is 
most northerly. When the ascending node is in the sign Libra 
the opposite is the case. Thus since the nodal points make an 
entire circuit of the ecliptic in about 18.6 years there will follow 
years of comparatively high or northerly moons succeeded by years 
when they are comparatively low or southerly interspersed by years 
when the moon’s meridian altitudes are of an average value. The 
year 1926 was of the latter class, the longitude of the moon’s 
ascending node being about 116° at its beginning and about 97° 
at the close of the year, the motion being retrograde. In Sept. 
1922, the longitude of the ascending node was about 180°, that is, 
it was in the sign Libra and hence moons were of low altitude 
for that year and those immediately before and after it. High 
meridian altitudes occurred in 1913 (when the ascending node was 
in Aries, Long. 0°) and the years contiguous to it. 

These are the principal facts of the case. We will now illustrate 
them by drawing two diagrams, one illustrating the period of high 
moons (Fig. 1) and the other (Fig. 2) that of low moons. 

In figure 1 draw the circle PQP’R to represent the meridian 
of the celestial sphere and through the centre e the circle* sen to 
represent the horizon. Find now the pole P, taking m P equal 


*The circles of the sphere with the exception of the meridian are here all 
drawn with their planes perpendicular to the vertical plane of projection and 
hence appear as straight lines. 
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to the latitude of the place of observation. The diagram is drawn 
for a latitude of 45° but may be drawn for any other, the altitude 
of the pole being always equal to the latitude of the place. Draw 
PP’. Draw the circle QeR the celestial equator at right angles to 
PP’; n is the north point, e the east point and s the south point 
of the horizon. The west point is not shown, being diametrically 
opposite e or the other side of the sphere. The direction of diurnal 
motion is indicated by the arrow below QR. It is from east to west 
by way of south. The diurnal rotation of the sphere carries every 
celestial object with it. They go from east to west by way of south 
in circles parallel to the equator of the sphere. We must next 
draw the ecliptic or sun’s annual path. We select for simplicity’s 
sake the point e as being also the projection of the first point of 
Aries. And remembering that the ecliptic crosses the equator 
at the First of Aries from south to north we take the point L below 
Q making the arc QL equal to the obliquity which at present is 
nearly 23° 27’. Draw LT and mark the direction of the sun's 
annual motion by the arrow above LT. It is from west to east 
by way of south. 

Finally, draw the moon's orbit MM’, remembering that the 
First of Aries is to be regarded as the ascending node of the moon’s 
orbit and at that point, the moon passes from the south to the north 
side of the ecliptic. Hence take M below L making the arc LM 
equal to 5° 8’, the inclination of the moon's orbit to the ecliptic. 
The direction of the moon’s motion is indicated by the arrow below 
the circle. It is from west to east by way of south like the sun’s 
annual motion. 

We can now estimate at once the moon's greatest N. declin- 
ation and also her maximum meridian altitude. The point M’ is 
carried by the diurnal rotation along the dotted line, till it reaches 
the meridian at the point M’’. This point is the point of greatest 
N. declination and also the highest point attainable by the moon 
in a place whose latitude is 45°. QM” measures the declination. 
It is evidently equal to RM’ which is equal to 23° 27’+5° 8’ or 
28° 35’. The arc Qs is equal to the complement of the latitude 
(90—latitude). Here equal also to 45°. The arc Qs added to the 
arc QM" gives the maximum meridian-altitude SM” which is 
45°+28° 35’ or 73° 35’. This highest possible altitude is very 
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Fic, 1 
Showing high lunar 
altitudes when the 
Moon’s_ ascending 
node is in Aries. 


\\ Fic. 2 
| \ Showing low lunar 
in altitudes when the 
| Moon’s ascending 
node is in Libra. 
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noticeable. Observe that there is a low position at M which has 
a S. declination QM which is equal to the N. declination given 
for the position M”. It generally differs from it by a few minutes 
owing to the motion of the node during the interval of 2 weeks, 
which niotion is not allowed for in the diagram. The meridian 
altitude of this low position is Qs—QM or 45°—28° 35’ or only 
16° 25’. The contrast between this and the previous position is 
very striking though often unobserved. 

A word as to the phases of the moon at the maximum position 
illustrated. We shall see that this will depend on the season of the 
year. Suppose that the time is the vernal equinox (March 21). 
The sun then is at the First of Aries. If the moon is then near the 
same point it is mew moon; but a week later (about March 28) 
the moon will have passed to M’, which is carried by rotation to 
the meridian at M” and is then a first quarter. This is the first 
quarter so often remarked as high and some say a cold moon— 
It is so far as we know only a coincidence. It is cold for many 
reasons at that season of the year; at least it often is but not in- 
variably so. Let the time be midsummer, the sun is then at 7, 
and M’ carried to M” is a new moon. This is on the meridian in 
daylight and therefore unobserved but its meridian altitude is 
attested by the fact that this new moon will set toward the north- 
west. It was this moon which occasioned the outburst of the irate 
gentleman mentioned at the beginning of this article. Finally 
let the time be Dec. 21st. The sun is then at L, and M is then the 
new moon and M’ or M” 2 weeks after is the full moon—a full moon 
early in the new year and very high. The weather is very cold in 
all likelihood, for many reasons, but not invariably so as it would 
be if the moon’s altitude were the chief factor, or indeed, any 
factor at all in the case. A high full-moon is, however, always ob- 
served during the first week of the new year if the moon’s ascending 
node is in the sign Aries. 

Coming now to figure 2. It is similar to figure 1, but there are 
important differences. First note that at the First of Libra the 
ecliptic crosses the equator from north to south, hence take L 
above Q and draw LT accordingly. As the first point of Libra is 
still regarded as the moon’s ascending node the point M is to be 
taken as before below the point L. Draw the circle MM’ and trans- 
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fer M’ to the meridian at M’’. The northerly position at M is 
comparatively low, it being equal to QL, the obliquity of the 
ecliptic— ML the inclination of the moon’s orbit or 23° 27’—5° 8’ 
or 18° 19’ and its meridian altitude is this arc added to the comple- 
ment of the latitude that is 45°+18° 19’ or 63°19’. But the position 
marked as M” is the lowest possible. The declination is 18° 19’ S. 
and the meridian altitude 45°—18° 19’ or 26° 41’. 

As to the moon’s phases, the sun is in the First Point of Libra 
about September 23rd. If the moon is at this point at the same 
time it isa new moon. A week later (September 30th) she is at the 
point M’ as a moon of first quarter. This is the low first quarter of 
the fall months. The sun is at T on December 21st or December 
22nd. M’ or M” is a new moon while M is a full moon. These are 
the winter conditions. The sun is at Lin midsummer. M is a new 
moon and M’ or M” a full moon. This is the low full moon of 
summer and the weather is, quite apart from the moon, usually 
warm. 

It must be understood of course that figures 1 and 2 present 
only the extremes. Such diagrams may be drawn for any position 
of the moon's nodes and average declinations both N. and S. as 
well as average altitudes will be obtained. Further let it be noted 
that much of the perplexity attending this subject to the one who 
gives an occasional glance at the heavens is that there are two 
lunar phases to which he does not pay much attention. First, 
the new moon which crosses the meridian in daylight and so is 
unobserved until near the horizon, and the last quarter, which rises 
in the small hours of the morning and is at her highest altitude in 
daylight. It is hoped that what has now been said will remove some 
of the mystery that seems perpetually to surround this really 
simple phenomenon. 


Montreal. 
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THE ORBITS OF FIVE BINARY STARS 


By W. E. HARPER 


HE aim of this brief article is to present to the reader interested 

in a general way in astronomy the results of an investigation 

into five particular stars. The professional astronomer can pass 

this by, as the technical discussion of the results will appear in two 
of our Publications which are nearly through the press. 

Only two out of the five stars would be visible to the average 
unaided eye. In places where the seeing is exceptionally good two 
others would be seen by persons of keen eyesight. In astronomy 
numbers are used to indicate the brightness of a star, the peculiarity 
being that the brighter the star the smaller is the number repre- 
senting its brightness, or ‘‘magnitude”’ as it is technically called. 
The definite relation is that a star of the 1st magnitude is 2.5 
times as bright as a star of the 2nd magnitude; it in turn is 2.5 
times as bright as a star of the 3rd magnitude, etc. In the second 
column of the table it will be noted that the star 71 Aquilae is of 
magnitude 4.5 while the star designated H.R. 4750 is of magnitude 
6.5. Thus the former is two whole magnitudes or 2.52.5 =6.25 
times as bright as the latter. 


TABLE GivinG DATA REGARDING THE FIVE STARS 


Velocity 
Variation Masses 
Plate Dis- 
Star Mag. |Type|Period| e | Prim. | Sec. | Prim. |Sec. | Error | covered 
Boss 5579 | 5.5 | AO 1.7 | .03 | 219 | 221] 1.0 {1.0} 10.3} 1918 
H.R. 8169 | 6.0 | AO | 20.3 | .44 91 BGs i 3.9 [3.3] 2.3 1925 
H.R. 4750 | 6.5 | A3 | 11.8 | .06 82 1.2 1926 
33 Piscium | 4.7 | KO | 72.9 | .27 33 0.8 1910 
71 Aquilae | 4.5 | KO {205.0 | .13 | 20 1.0 | 1903 


If all of these stars could be seen with the naked eye nothing 
remarkable would be noted about them. True, there would be a 
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difference in colour, the last two being somewhat reddish in colour 
while the other three would appear bluish-white. And just as a 
piece of iron at white heat has a higher temperature than when 
dull red, so the first three stars on our list are much hotter than the 
last two. This characteristic is signified in the letters in the third 
column designating the class or type of the star. 

We could not tell by looking at them, either with the naked 
eye or even with the most powerful telescope, that they were other 
than individual stars. But the spectroscope,—an instrument 
which analyses the light coming from a star by spreading it out 
into a coloured band, the so-called spectrum,—shows us that in 
each of the five cases the star is not single, but consists of two 
separate bodies in mutual revolution, the one about the other. 
In the case of the last three stars one of the components is very 
considerably fainter than the other and the light by which we see 
them is practically all from the primary component. In the case 
of the second star the light from the secondary is quite feeble 
compared to that of the primary component but nevertheless 
sufficient to leave its record. In the case of the first star both 
components are about of equal brightness. Thus we have all 
degrees of relative brightness of the components exhibited in the 
five stars under consideration. 

When this light is spread out thus in a band there are certain 
markings or lines crossing it from which we get our information. 
If the star should happen to be receding from us when we photo- 
graph its spectrum, these lines will all be shifted over to the red- 
ward end; if coming towards us, they will be found shifted towards 
the violet end. The greater the speed, the greater the displace- 
ment. It is by measuring these displacements relative to the 
spectrum of some known substance at rest that we are enabled to 
tabulate the speeds of the star towards or away from us from 
night to night. Continued observations for a score of nights, or so, 
reveals the period that the components require to revolve, the one 
about the other. This is given in days in the fourth column and, 
as there seen, varies from 1.7 to 205.0 days. 

If the orbits were circular the numbers in the fifth column 
would all be zero. They are not circular, however, but oval- 
shaped or elliptical, and the more flattened ovals they are the 
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greater will be the eccentricity (e). The first one is the most nearly 
circular, but even it has an eccentricity higher than that of our 
own orbit about the sun. The second one has the highest 
eccentricity, one considerably higher than the average. But even 
in this case if we were to make a graph of the orbit it would not 
seem to be a particularly flattened oval, as the short diameter is 
about nine-tenths that of the long one. 

In columns 6 and 7 are given the extreme ranges of velocity 
recorded. These are expressed in kilometres per second, a kilo- 
metre being about 3 of a mile. For the last three, which show only 
one spectrum, naturally only the velocity variation of the primary 
can be measured. The first star shows large velocity variations 
and consequently large displacement of its spectral lines from their 
normal positions, and it is well that such is the case for the lines 
are few and very broad, and a small displacement would be masked 
in the error attendant upon the measures. The variation in 
velocity in the last star can be as easily detected as that of the 
first star though it is only of one-tenth the amount, simply because 
its lines are numerous and sharp and the measures correspondingly 
more precise. This is strikingly shown by the computed probable 
errors of a plate for the various stars in the next to the last column 
of the table. The errors are entered as so many kilometres per 
second. 

It is only when both spectra are recorded that we can have any 
good idea of the mass of the system, and even here we cannot 
have full information. The masses listed are simply minimum 
values in terms of our own sun as the unit. Thus the minimum 
mass of the second system is three times that of the sun, but one 
component is about twice as massive as the other. 

The last column shows the year of discovery of the binary 
character of each star. The last two were discovered at the Lick 
Observatory, the first one by Dr. R. K. Young, while at this 
Observatory, and the remaining two by the author, who has 
recently determined all five orbits. 


Dominion Astrophysical Observatory, 
Victoria, B.C., 
January, 1927. 


3 
5 
ON 
‘ 
‘ 


THE PLANET MARS; A CONCISE TABULATION OF MANY 
ITEMS OF INTEREST TO THE AMATEUR. 


By W. G. CoLGROVE. 


Name.—Mars is Latin, the name of the Roman god of war. In 
Greek it is Ares, which must not be confused with Aries, 
a constellation. 
Myth—Mars was the son of Jupiter and Juno. Shakespeare 
wrote ,— 
“The mailed Mars shall on his altar sit, 
Up to his ears in blood.” 


Symbol.—A circle representing a shield surmounted by a dart 
representing a spear—these being the main weapons of ancient 
warfare. 

Sound.—According to Latin and Greek poets who wrote of the 
Music of the Spheres, this planet was assigned the rdéle of 
Tenor. 

Colour.—The ruddy appearance of Mars is probably due to the 
reddish brown areas which cover most of the surface of the 
planet. 

Markings.—There are snow caps at the poles, three zones between 
and many lines which radiate from dark spots—one of which 
is the “Eye’’. 

Stellar Magnitude—3 to —2.1. This variation is caused by relative 
position of the earth and Mars in their respective orbits. 
Angular Diameter. —-25", 14’’, 4” of arc. These are the greatest, 

the mean and least, according to the distance of the planet. 

Linear Diameter.—4340 miles. This is the mean actual diameter, 
which is in harmony with the above angular measurement. 

Circumference —13,640 miles. This, of course, is found by multi- 
plying the actual diameter by 3.1416. 

Area of Surface.—59,197,600 sq. miles. Found by multiplying the 
diameter squared by 3.1416. This is .28 of earth’s surface. 
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Volume.—42,819,590,000 cubic miles. Found by multiplying the 
diameter cubed by one sixth of 3.1416. This is .15 of earth. 

Mass.—.11 of earth, which is taken as the standard in a number of 
these items. It is measured by the attraction of Mars for its 
moons. 

Density—.71 of earth. 

Gravity. —.38 of earth. 

Rotation.— 24h. 37m. 22.6 s. Found by observation of the move- 
ment of the marks on its surface. 

Equatorial Velocity—628 miles per hour. 

Distance from Sun.—128, 141, 154 million miles; the perihelion, 
mean and aphelion distances. 

Distance from Earth—From 35 million miles at nearest special 
opposition to 267 million miles at conjunction. 

Diam. of Orbit—280 million miles. This is the mean diam. and 
is found by doubling the mean distance from the sun. 

Circumference of Orbit—About 880 million miles. Being the total 
distance that Mars travels in a revolution around the sun. 

Revolution (Sidereal Period) —687 of our days=1 yr. 11 mos. 
This is the time it takes for Mars to return to the same point 
in the sky. 

Revolution (Synodic Period).—780 days.=2 yrs. 1 mo. 18 dys. 
This being the time it takes Mars to pass from one conjunction 
to another. 

Velocity in Orbit-—15 miles per second =54,000 miles per hour, 
and 1,296,000 miles a day. 

Arc of Retrograde.—18 degrees of arc. This is due to the Earth’s 
motion as well as the planet’s. 

Eccentricity of Orbit.—.093 = 13,000,000 miles. The sun being thus 
out of centre, Mars has unequal winters in the N. and S. 
hemispheres. 

Light and Heat.—.43 of earth’s amount. That is at mean distance 
This is in inverse proportion to square of distance. Receives 
half as much again at perihelion as at aphelion. 

Albedo.—.15. This expresses the amount of reflecting capacity 
of the surface, the Albedo being the ratio between amount 
received and amount reflected. 

Temperature —-From 50 deg. above to 200 deg. below zero. This is 
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found by calculation from distance, rare atmosphere, eccen- 
tricity and inclination; as well as from experimental measur- 
ment. 

Atmosphere.—Probably as rare as ours five miles up. There is 
hardly any water-vapor or clouds, and the planet’s disk 
occults stars sharply. 

Inclination of Axis to Orbit.—-23° 50’. This causes seasons similar 
to ours but about twice as long. Summer in N. hemisphere 
is 381 days, winter 306. 

Inclination of Orbit to Ecliptic—1° 51’. This explains why the 
planet is found sometimes N., sometimes S. of the celestial 
equator. 

Pole Star—Deneb in Cygnus. Each planet has its own pole-star 
and it is a most interesting calculation to determine them. 

Phases.—These are always gibbous and happen between oppos- 
ition and quadrature, Mars being an outer planet. 

Longitude of Perihelion —334° 31’. This being its position when 
nearest the sun. This is measured E. from vernal equinox 
along ecliptic. 

Longitude of Node—48° 55’. The nodes are the points on the 
ecliptic where the planets cross from N. to S. or the reverse. 

Elongation— This is the angular distance of a planet from the 
sun as seen from the earth. 

Quadrature—When the elongation is 90° the planet is said to be 
in quadrature with the sun. 

Satellites—Mars has two—Phobos and Deimos, both discovered 
by Hall at Washington in 1877. He named them after two 
of Mars’ attendants, Fear and Dread. The first is perhaps 
6 miles in diam. is 3700 miles from Mars, revolves in 7 hrs. 
39 min., thus going around three times in one Martian day, 
contrary to the Nebular Theory. The second is perhaps 
7.5 miles in diam., is 12,600 miles away, revolves in 30 hrs. 
18 min. and thus remains above the horizon for 60 hrs. at a time. 
Their light is of no real value to Mars they are so small. 
They occasionally transit the face of the planet. 

Life—The problem of life on Mars is not yet solved and must 
await further development in apparatus. 


Cedar Springs, Ont. 
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TWO SONNETS 


By GEOFFREY BELL 


HESPER 


Sweet Hesper, whom the bards have praised in song 


Immortal, with what joy we hail thy fair, 
Unheralded return; enraptured stare 

Attends thy setting, queen of the great throng. 
All but a year’s slow change has crept along, 
With evening after evening blank and bare, 
Bereft of thee; but once more through the glare 
Of sunset blithely burns thy lamp so strong. 
Divinely glowing messenger of love, 

Was ever time more apt for thy rebirth 

Than with the young year hand in hand? and so 
Attached to wend, and to fulfilment grow, 

Till harvest twilights o’er the fruitful earth 
Shall bear thy full-blown radiance far above. 


THE WINTER STARS 


The time is ripe: the mighty pageant burns 
Aloft the early night with every gem 

In January splendour. Westward turns 
The vanguard, modest Aries; near its hem 
The clustered Pleiades forever bound 

To Taurus with the fiery eye; these lead 
Stalwart Orion, gloriously crowned 

By Gemini and Auriga and breed 

Of hazy suns adown the galaxy: 

Beneath the King of Diamonds holds his court 
With glittering attendants, and all show 
And pomp of his unrivalled majesty: 

Great Leo climbs the east, where, all amort, 
The Spirit of the Summer sleeps below. 


Note.—Venus became a morning star on November 21, 1926. 
seen by the author on January 7, 1927. 
Paris, Ont. 
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THE SPECTRUM AND RADIAL VELOCITY OF THETA 
LEONIS 


By F. HENROTEAU 


ROM a few spectograms obtained by the writer in 1916 at the 
University of Michigan' it was suspected that @ Leonis was 
a spectroscopic binary, and on account of this the star was placed 
on the regular observing programme of the Dominion Observatory, 
thirty-eight spectrograms being obtained. 
The mean radial velocity was found to be +11.08 km. in 1916, 
and to date there is only one other published velocity, namely, 
+6.8 km., of the Lick Observatory.’ 


In a search for a suitable standard spectrum for use in the 
measurements it was found that a Cygni, the well-known super- 
giant star of Class A, answered the purpose, many of the spectral 
lines of a Cygni being found in @ Leonis, being of much greater 
sharpness in the former. 


The absolute magnitude of @ Leonis is known to be about 0.0. 
Its trigonometric parallax, as obtained at the Allegheny and 
McCormick Observatories, is about 0’’.021, while the spectro- 
scopic parallax obtained recently by Miss A. V. Douglas? is 0’’.023. 
6 Leonis is thus a giant star. But what a considerable difference 
exists between the ordinary giant stars and the super-giants or 
pseudo-cepheids! 

Although at first glance nearly the same, the spectra of 6 Leonis 
and a Cygni present striking differences, the most noteworthy of 
which are given in the following two tables: 


1Publ. Univ. Mich., Vol. II, p. 56. 
22.0.B., vol. 7, no. 211. 
°J.R.A.S. Canada, vol. 20, p. 287. 
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NEUTRAL LINES 


F. Henroteau 


Wavelength a Cygni 6 Leonis 

Fe 4063 .7 very weak stronger 

Fe 4202.2 not present fairly weak 

Fe 4216 not present fairly strong | 
Fe 4260.6 not present fair 

Fe 4383 not present fairly wide , 
V 4406.8 not present fairly wide ' 
Fe 4415 not present fairly weak 

Ti 4418.5 not present fairly strong 


Ionizep LINES 


Wavelength a Cygni 6 Leonis 
Fe* 4067 fair very weak 
Sr*™ 4077.9 weak fair 

Fet 4233 very strong much weaker 
Cr* 4242.5 fair much weaker 
Fe* 4296.7 fair weaker 

Fe? 4303.3 fair much weaker 
Fe* 4352.0 strong very weak 
Tit 4444.0 fair scarcely visible 
4481 strong weaker 

Fet 4508.5 fair weaker 


In a Cygni the great majority of the lines are ionized, while in 


6 Leonis there is a beginning of ionization. 


A fact worth noting, 


however, is that the Sr* line is somewhat stronger in @ Leonis. 


The radial velocities obtained by the writer in 1924 are: 


ar 


6 LEonIs 
Date Julian Date Radial Velocity 
1924 
Mar. 31 2423876 .639 + 9.9 
31 876 .663 + 9.5 
31 876.711 + 9.6 


2 

hy 

= 

| | 
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Apr. 


Theta Leonis 


878.618 
878 .649 


2423892 . 658 
892.702 
896.598 


SACK 


a 


-f 


These values apparently indicate that the radial velocity of 
6 Leonis is constant, the mean value for 1924 being +10.26km. 
This is also in good agreement with the radial velocity obtained in 


1916. 


Dominion Observatory, Ottawa, 


January 19, 1927. 
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2 878.664 
4 880.617 
4 880.699 
4 880.719 = 
8 884.636 
14 890.565 
14 890.584 
14 890.603 
14 890 .623 
14 890.642 
14 890. 660 
14 890.701 ag 
15 891.571 
16 892.528 
16 892.547 
16 892. 566 
16 892.584 | 
16 892.602 
16 
20 
23 899.544 4 
23 899. 557 
23 899.633 +10.0 
23 899.658 +12.2 
25 901.551 +11.2 
25 901 .578 +13.7 
25 901 .636 +10.9 
25 901.651 + 9.9 
27 903 .557 + 9.3 
28 904.627 +13.8 
28 904.647 +11.1 
28 904 .665 +10.1 
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PRELIMINARY REPORT ON CRUCIAL PHENOMENA OF 
POLAR LIGHTS* 


By CarRL STORMER 


HE present preliminary report is an extract of my own views 

on the problem of aurora supplied with a series of memoranda 

which have been collected from various authorities, and which will 
be appended to the full report. 

In order to obtain more information on the polar aurora it is 
necessary to take account of the following topics: 

1. To obtain as reliable and objective observations as possible. 

2. To determine the wave lengths of the aurora spectrum as 
accurately as possible. 

3. To supplement these observations by other simultaneous 
observations of kindred phenomena. 

4. To obtain theoretical knowledge on the phenomena observed 
by physical experiments and calculations based on more quantita- 
tive theories from mathematical physics. 

Topic 1.—The only reliable method consists in aurora photo- 
graphs supplemented by visual observations. The photographic 
method is now well known and is very easy to use. It is essential 
to use a lens with focal distance not exceeding double the aperture 
and violet sensitive plates of the greatest known rapidity. The 
small kino lenses are very good. When the time is noted, the 
orientation of the photograph can be found from the photographed 
stars. The method is described in all details in the publications: 
Geofysiske Publicationer, Volume 1, Nos. 1, 4, and 5. If the aurora 
can be photographed simultaneously from two stations connected 
by telephone, the height and position in space can be calculated, 
and thus much more information on the phenomena be obtained. 
The best length of such a base is about 30 kilometers for aurora 


*From Bulletin No. 6, International Geodetic and Geophysical Union. 
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in the zenith, and from 60 to 250 kilometers for aurora near the 
horizon. The supplementary visual observations should comprise 
notes on colours of the objects photographed and on the motion 
and development of the whole phenomenon. If possible, these 
last-mentioned observations should be taken as often as possible 
as long as the aurora is visible. 


As will be seen from the detailed report on photographed 
aurora in Norway from 1911 to 1922', such aurora photographs from 
two stations give the following information: 

(a) Altitude of the different forms of aurora, arcs, rays, curtains, 
etc., and distribution of this altitude with time and geographical 
situation. 

(b) Geographical situation of the photographed aurora within 
an area extending from the stations to about 800 to 1,000 kilo- 
meters in all directions. The form and situation of homogeneous 
arcs espeically can be very well established. Another important 
fact which can be obtained is the distance of the photographed 
aurora from the magnetic axis. The maximum distance during 
an aurora display seems to be intimately connected with the 
violence of the magnetic storm which often accompanies the 
aurora. 

If only one photographic station can be established, the height 
and situation of the aurora cannot be found, but nevertheless 
important material can be collected regarding the position and 
form of the different auroral phenomena. The point of radiation 
of the auroral corona especially can be found with great precision, 
and approximately also the direction of homogeneous auroral arcs. 

It is very important that researches analogous to those made 
in Norway should be conducted in other countries. If a series of 
stations could be established round the northern hemisphere at 
about the same distance from the magnetic axis, simultaneous 
observations from all these stations would give important informa- 
tion of the occurrence of the different forms of the aurora, for 
instance, of arcs, rays, pulsations, and so on. Also the directions of 
the arcs all around the northern hemisphere could be established. 
It is highly desirable that analogous investigations should be made 


1Geofysiske Publicationer, Vol. IV, No. 7. 
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for the southern lights in the Antarctic and in the countries of the 
southern hemisphere where the aurora is visible. 


Visual observations alone are very uncertain for the determina- 
tion of the height and situation of aurora. They can only supple- 
ment the photographic work from neighbouring stations. But for 
the statistical treatment of the frequencies of aurora during a long 
period of years, they have a certain value, in spite of the hetero- 
geneity of the assembled material due to the very varying ability 
and perseverance of the observers. 


It is to be hoped that each country will have some stations 
where the aurora can be photographed and observed as carefully 
as possible. 

Topic 2.—It is of the greatest importance for solving the aurora 
problem completely to obtain the wave lengths of the lines in the 
aurora spectrum as accurately as possible. For this purpose photo- 
graphs of the spectrum should be taken with great dispersion and 
for a series of years both in the Arctic and Antarctic zones near 
the belts of maximum frequency of aurora as well as in lower 
latitudes. Also a thorough study of the spectrum of the night sky 
is in this connection of the greatest importance. 


In connection with the photographing of the spectrum, photo- 
grams of the aurora should be taken simultaneously in order to 
find the height of the layer from which the light emanates. 


Topic 3--As is well known, aurora and perturbations of the 
Earth's magnetic field are intimately connected, especially for aurora 
in lower latitudes. The same connection exists between aurora and 
earth currents. It is highly desirable to make a detailed study of 
the development of these phenomena for each representative case, 
and these researches should be made simultaneously from a network 
of stations around the Earth. 

The late Professor Birkeland has, by his studies of magnetic 
storms, found evidence of a corpuscular ring in space outside the 
Earth (equatorial perturbation) as predicted by his experiments and 
my theory of the aurora. The existence of such a ring has also been 
‘found later by Carlheim Gyllenskéld, Adolf Schmidt and others. 
The magnetic effect of this ring tends to draw the aurora away from 
the magnetic axis, and a computation of the magnetic effect of 
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this ring during magnetic storms, compared with the geographical 
situation of the aurora, would be very interesting. 


As is well known, the frequency of aurora and magnetic storms 
follows the activity of the Sun, so that all three phenomena show 
the well-known period of 11 years. In many cases also the passage 
of a spot group over the centre of the Sun’s disc is followed by 
great magnetic storms and widespread aurora, but the connection 
between these phenomena is not yet quite clear. It seems probable 
that spots which show eruptive phenomena are more likely to 
produce magnetic storms and aurora than spots which show no 
such eruptions. (See GEORGE E. HALE: Visual observations of the 
solar atmosphere, Proceedings of the National Academy of Science, 
May, 1926.) Therefore a detailed study of the variations of sun- 
spots with the aid of the spectrohelioscope invented by Hale, com- 
bined with simultaneous observations of magnetic storms and 
aurora, seems to be a very promising field of research. 


As to the connection between aurora and atmospheric electricity, 
it would be very desirable to make observations of the potential 
gradient and the conductivity of the air during aurora near the 
zenith. As the aurora is an electrical phenomenon, it might be 
possible that some action from it upon these phenomena could be 
detected. From observations in the spring of 1926, it seems prob- 
able that the aurora sometimes and at certain places may have an 
influence on the potential gradient near the ground.” 


Another interesting connection sems to exist between the 
aurora and the properties of the conducting layer. In Krogness’ 
memorandum some very interesting observations about this are 
published. On the other hand, according to a letter from G. Breit, 
it is possible to measure the height of the conducting layer by 
radio signals and, as Dr. Breit says, it is of great interest to measure 
at the same place the height of an aurora simultaneously with radio 
measurements of the height of the conducting layer. 


Other possible connections may exist between aurora and 
meteorological phenomena, as suggested in Krogness’ memorandum, 
and perhaps also between aurora and the penetrating radiation, 


*See Nature, June 19, 1926, p. 856. 
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studied by Kolhorster and others, although in this last case it 
seems more probable that the radiation comes from cosmical 
space. 


Topic 4.—The most promising experiments to be made now 
seem to be experiments on the spectra of gases bombarded by 
electric rays in order to explain the spectrum of aurora. As is well 
known, very interesting and important experiments in this direction 
have been made by Vegard and McLennan, but they are not yet 
decisive, and should be repeated under varying circumstances. 
It is to be hoped that the complete understanding of the aurora 
spectrum and of the spectrum of the night sky will throw much 
new light on the nature of the aurora, and on the composition and 
physical state of the upper atmosphere. 


As to the origin of the aurora, the theory and experiments of the 
late Professor Birkeland and the mathematical calculations of 
electronic orbits from the Sun to the Earth, which I carried out in 
the years 1904-1907, seem to explain a great many characteristic 
properties of the auroral phenomena. I think it would be very 
desirable to take up again Birkeland’s experiments in order to 
obtain more data about the shape and distribution of the electronic 
orbits near a magnetic sphere for application to the theory of 
aurora. 

The mathematical researches, too, should be taken up on a 
broader basis in order to find the mutual influence of electron- 
currents in space and in that way calculate their forms and varia- 
tions. This will, no doubt, be of fundamental importance for 
explaining the outstanding discrepancies between theory and ob- 
servations. As a promising research in this connection, I may only 
mention how the supposition of a corpurscular ring outside the Earth 
can explain the situation and motion of the aurora belt under 
megnetic storms. For details, I may refer to my papers on the 
subject, especially to my Sorbonne lecture ‘‘Les aurores boréales”’ 
in the ‘“‘Livre du Cinquantenaire de la Société francaise Physique, 
1925.” 


As to the electronic orbits in the upper atmosphere, we have a 
wide field for theoretical researches, when the composition and 
physical conditions have been found. It is to be hoped that all 
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the characteristic forms of aurora and the colours, intensities and 
their distribution can then be calculated beforehand as applications 
of the physical laws of known corpuscular rays. 


Bygdé, near Oslo, 
June 27, 1926. 
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REVIEW OF PUBLICATIONS 


La Surface de la Planéte Jupiter, 1919-1924, by C. Luplau 
Janssen, 88 pages, 7 plates (Memoirs of the Royal Danish Academy, 
8th ser., vol. xi, no. 1). 

This extended memoir gives details of observations of the 
surface of Jupiter made at the Urania Observatory, Copenhagen, 
by its director. The number of astronomers giving special attention 
to the greatest of the planets is small and this publication is all 
the more welcome and valuable. 

The author remarks: ‘‘My only object has been to study the 
phenomena of Jupiter with the telescope and with the micrometer 
and to contribute thus to the foundations necessary for future 
study. According to me, the studies should be based upon micro- 
metric measures only, abandoning the old method of estimating 
the time of passage of a spot across the central meridian. The 
exactness of the micrometric measures is superior to that of ob- 
servations made in any other manner, and the micrometric measures 
open to us the possibility of determining the level of spots in 
certain conditions. We have need of micrometric measures, it is 
true, but what is more important is a series of observations con- 
tinued during a long period. To make them, an astronomer should 
have atmospheric conditions better than those at Copenhagen.”’ 

Mr. Janssen finds for the polar semi-diameter the value 17’’.72; 
equatorial semi-diameter, 18.86; flattening, 1/18. Five spots 
presented an extraordinary appearance, oblong and black with a 
brilliant white nucleus. One of these was 1’’.89 below the surface 
of the planet to which reference is generally made. A ie Ss 
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NOTES AND QUERIES 


Cc ications are invited, especially from amateurs. The Editor 
will try to secure answers to que 


DISTANCE OF PROXIMA CENTAURI 


In Circular No. 70 of the Union Observatory, Johannesburg, 
South Africa, the latest information regarding Innes’s star is given, 
as follows: Type K; Visual Magnitude, 11.2; Photographic Magni- 
tude, 13.0; Parallax, 0’’.90, which corresponds to 3.62 light years. 
In the ‘“‘Handbook’’, page 62, the parallax is given as 0’’.78 and 
distance 4.08 light years. 


SHAKESPEARE AND RADIO 


From internal evidence in Shakespeare’s writings it has been 
proved that he must have been a lawyer, a merchant, a mechanic, 
and many other things, but it has been left to a United States 
paper to give quotations to show that he had a knowledge of 
Radio. Look at the following: 

—‘‘Ah, stand by.’’—Antony and Cleopatra. 

—‘Take up some other 

—‘‘His lecture will be done ere you have tuned.”—Taming of the Shrew. 

—‘Then my dial goes not true.”—All’s Well That Ends Well. 

—‘’Tis no matter how it be in tune, so it makes noise enough.’"—As You 
Like It. 

“And those musicians that shall play to you hang in the air a thousand 
leagues from hence.”—Henry IV. 

—Boston Transcript. 


VARIATION OF DAYLIGHT AT THE SOLSTICE 

In preparing an answer to a request made in a letter in a Toronto 
newspaper last December the duration of daylight at Toronto for 
the twelve days from December 17 to December 28, 1926, was 
calculated correct to a second. The method followed was to find 
from the Nautical Almanac the declination of the sun at Toronto 
noon for each day and from this compute the hour angle of the 
centre of the sun when it was 90° 50’ from the zenith. Twice this 
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was taken to be the duration of daylight. Of course this will not 
give precisely the same result as obtained by determining the 
declination of the sun at sunrise and sunset and computing the 
two hour angles separately, but it is sufficiently accurate for the 
purpose in view. 

The results obtained may be of general interest and are given 
below. 


LENGTH OF DayLicHt, Dec. 17 TO 28, 1926 


Hr. Min. Sec. 
8 55 54.0 
Dec. 19 8 55 38.4 
Dec. 20 8 55 27.5 
Dec. 21 55 21.1 
8 56 19.5 


The solstice was December 22 at 9.34 a.m. (Eastern Standard 
Time) and it will be seen that the daylight period was shortest 
that day, but it was only 1.8 sec. shorter than the day before and 
2.9 sec. shorter than the day after. 

In tables for sunrise or sunset the time is usually given to the 
nearest minute and so it may appear to be the same for several 
days in succession. Thus in the above table the duration for 
Dec. 20 to 24 is nearer 8 hr. 55 min. than 8 hr. 56 min., and so 
would be set down as equal to the former value. 


THE Most Distant NEBULAE 


In a lecture at the Carnegie Institution in Washington 
on December 7, 1926, Dr. Edwin P. Hubble stated that 
840,000,000,000,000,000,000 miles is the distance of the farthest 
object that astronomers can see with the great 100-inch reflecting 
telescope of the Mt. Wilson Observatory. 
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The work of Dr. Hubble with this giant instrument has shown 
that our Milky Way or Galaxy is not alone in space, but that 
scattered around the sky are millions of other galaxies, many 
similar to our own, and all outside its confines. The spiral nebulae, 
which until recently were astronomical mysteries, are among these 
other galaxies, but, in Dr. Hubble’s opinion, they represent a late 
stage in their development. 

“Their different forms,” he said, “fall into a progressive 
sequence characterized by rotational symmetry around dominating 
nuclei. From small, compact globular masses, they flatten and 
expand into lens-shaped forms and then break up into the thin 
disc-shaped spirals.”” This observed series of observed forms of 
the nebulae, he pointed out, agrees well with a course of develop- 
ment outlined on theoretical grounds by Dr. J. H. Jeans, the English 
astronomer. 

In some of the closer spiral nebulae that Dr. Hubble has ob- 
served, he has made photographs which actually show the individual 
stars, and from the study of these he has determined the approxi- 
mate distances. But the ones that are farther removed have also 
had their approximate distances determined, because they all are 
of nearly the same average brightness. The fainter they appear 
the farther away they are, on the average, and by counting the 
number with different apparent brightnesses it is possible to deter- 
mine their distribution in space. 

“The faintest nebulae that can be detected with the 100-inch 
reflector are at an average distance of 140,000,000 light years. 
One light year is about 6,000,000,000,000 miles. A sphere of 140 
million light years radius comprises the observable region of space. 
Within this sphere are some 2,000,000 nebulae, distributed in a 
fairly uniform manner. Great clusters of nebulae do exist, but 
their effect on the distribution is averaged out when large volumes 
of space are considered. 

“The nebulae are so distant that in observing them we are 
witnessing scenes and events which actually occurred in past 
geological ages. The nearest of them all, the Magellanic Clouds, 
present the appearance they had back in the great ice age. The 
spiral in Andromeda is a Pliocene object. The border of the 
observable region takes us back to the late Paleozoic. Recent 
events are on their way, travelling with the speed of light, but 
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only a daring prophet would expect that man will still be on earth 
to receive them. 

“The existing limits to the observable region are of a mechanical 
nature; with faster plates and larger tele copes it will be possible 
to push them back to several times their present distance In 
fact, with improvements that are believed to be thoroughly practical 
to-day, it might be possible to detect exceptionally brilliant nebulae 
at a distance of a thousand million light years, to photograph them 
with light that started on its journey when the earth itself was 
young.’’—Science Service. 


DEEPEST WELL IN THE WORLD 


In past issues of the JOURNAL reference has been made to various 
deep holes in the earth, and it is difficult to keep informed of the 
attempts to exceed all previous records. In the Scientific American 
for January, 1927, the following interesting information is given :— 

Temperatures which melt electric batteries have been en- 
countered in the work of drilling a well in Orange County, Cali- 
fornia, already established as the deepest hole in the world. The 
depth now has passed 8,000 feet—more than 250 feet deeper than 
the former record made by the shaft of the People’s Natural Gas 
Company on the Lincoln Highway near Pittsburgh. At the depth 
of 7,000 feet in the California well temperatures far in excess of 
212 degrees were met and the battery of the photographic machines 
used in making depth surveys become thoroughly molten. The 
melting-point of this equipment is 212 degrees. 

Besides being the deepest hole in the world, the new shaft is 
the only well ever drilled by electric power to a depth of more than 
6,000 feet. The well was started on March 13, 1925, and drilling 
has been continuous. Engineers in charge say the drilling will 
continue as long as possible. A 53-inch bit is used, with Westing- 
house transformers and a variable-speed motor. 

The shaft of the well has veered from the vertical, drifting 
560 feet away from the centre at 5,985 feet. Since that depth was 
reached the drift has been back towards the centre. At 8,000 feet 
the well is only 28 degrees off. 

Other deep wells, aside from the two already mentioned are: 
Rosecrans Field, California, 7,591; Fairmont, West Virginia, 7,579; 
Czuchow, Germany, 7,348; Dominguez, California, 7,320; Mc- 
Donald, Pennsylvania, 7,248. 
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MEETINGS OF THE SOCIETY 


At MONTREAL 


October 29, 1926.—In the Macdonald Physics Building, McGill University. 
The President, Col. W. E. Lyman, in the chair. The annual reports of Secretary 
and Treasurer were read and adopted. These reports are appended. A discussion 
of the financial situation took place. In order to maintain the Society several 
good lecturers must be brought to Montreal each year and their expenses can 
not be met by the present income of the society. A small Provincial Grant would 
solve the difficulty if this could be obtained. Increased membership would 
automatically increase the grant from the parent society. Failing these an 
increased membership fee for this centre will have to be considered. No action 
was taken other than to urge members to introduce new members. 

The following resolution was moved by Dr. A. S. Eve: 

That the members of the Society having learned with deep regret of 
the illness of their Ist Vice-President, Rev. W. T. B. Crombie, desire to 
express to him their sincere sympathy and the hope that he may be restored 
to health. 

The following resolution was moved by Mr. E. F. Walter: 

That the Society place on record their appreciation of the kindness of 
the Director of the Macdonald Physics Building in so generously granting 
the use of this lecture theatre for the regular meetings of the Society. 

New members were elected as follows: 

Mrs, E. Matthews, proposed by Mr. Bridgeon and the Secretary. 

Mrs. William Wilton, Senor Ramon Tey de Torrents, Messrs. B. J. 
Rowell, Joseph Grignon, J. E. Guimon, R. J. Sanders, Max Pascal, J. H. 
Crossland, L. E. Burns, A. R. Vallance, all proposed by Mr. Asbury and the 
Secretary. 

The election of officers for the ensuing year then took place, resulting in the 
return of the present officers and members of council. 

Hon. President—Mgr. Choquette. 

President—W. E. Lyman. 

Ist Vice-President—W. T. B. Crombie. 

2nd Vice-President—H. E. S. Asbury. 

Treasurer—A. J. Kelly. 

Secretary—A. V. Douglas. 

Council—A. S. Eve, A. H. S. Gillson, E. E. Howard, J. Jesmer, G. Sample, 
J. C. Smith. 
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The President introduced the speaker of the evening, Dr. H. T. Barnes, 
F.R.S., a summary of whose address has appeared in the JouRNAL. The interest- 
ing address and very beautiful and remarkable colour plates of sunrises and 
sunsets were greatly enjoyed by the audience. A vote of thanks was tendered 
the lecturer by Dr. A. S. Eve. 

After the meetings of the Montreal Centre had been discussed and criticized 
by Mr. Lutrell, Mr. Armand and the other members, the meeting adjourned. 

November 8.—As this was a joint meeting with the McGill Chapter of the 
Sigma Xi and the McGill Physical Society, the chair was taken by Dr. A. S. Eve, 
president of the former society. 

The speaker was Dr. Willem J. Luyten of Harvard College Observatory. 
The lecture, entitled “‘The Structure of the Universe,” was illustrated with slides 
of very great beauty and interest. 

Considering first the stars within 100 light years of the sun, the range in 
luminosities was shown to be of the order 1: 10°, the sun being less than average. 
Extending the comparison as widely as possible beyond these limits it is found 
that the former data are not typical of the stars in general. Actual counts of the 
stars to apparent magnitude 11.0 and statistical estimates of the numbers to 
magnitude 17.0 indicate that only 15% are more luminous than the sun. 

Kapteyn’s last diagram of this Galaxy was shown, the result of 25 years of 
investigating the distribution of star densities in space—the well-known lens- 
shaped model having a diameter of 60,000 light years in the plane of the galaxy 
and normal to this plane a diameter of one-fifth or about 12,000 light years. 
Subsequent research shows that the distribution of densities is by no means 
symmetrical. 

In discussing stellar velocities the marked tendency for high velocity stars 
to move parallel to the galactic plane was pointed out and a method of determin- 
ing the solar velocity and apex was outlined. The motion of a relative to 8 Crucis 
was specially referred to. In 6,000 years these two bright stars will appear as a 
close double of striking beauty. The problems of extreme stellar densities (as 
in the faint component of Sirius) and of apparent decrease in mass with decrease 
in luminosity were touched upon. 

In conclusion the speaker dealt with the Island Galaxies of which there 
are probably more than there are individual stars within any one galaxy. The 
ratio of the average diameter of a galaxy to the average distance between galaxies 
is as 1 to 100. In illustration of the distances separating stars within our galaxy 
and their space velocities, the following picture was offered, the scale reduction 
being 310": 1. An orange (a star), in Montreal, another orange at Vancouver, 
their velocities (actually 10 to 800 miles per second) being represented by about 
one mile per century. The improbability oi stellar collisions becomes at once 
evident. On this scale the earth is a speck moving about its miniature sun at a 
distance of 16 feet. The whole cosmos on the same scale would have a radius 
of three hundred astronomical units. 


The hearty appreciation of the large audience was expressed to Dr. Luyten 
by Col. W. E. Lyman, after which the meeting adjourned. 
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November 26.—The President, Colonel W. E. Lyman, in the chair. The 
Secretary referred to communications from the Hon. President and Ist Vice- 
President, and drew the attention of members to the Geminid Meteor Shower 
expected December 10th-13th, stating that Harvard Observatory solicits photo- 
graphic records of meteor trails. 


New members were elected as follows: 


Dr. F. A. C. Scrimger, V.C. 
Mr. Frank Ford 

Mr. Fred Barnes 

Mr. W. Prentice 

Mr. T. M. du B. Godet 

Mr. C. A. Sutton 

Miss Tanner 


An illustrated lecture was given by Dr. R. E. DeLury, of the Dominion 
Observatory, Ottawa, on the subject of ‘‘The Sun and Some of its Problems.” 

There are Chinese records of naked eye observations of sunspots made during 
hazy weather previous to the year 1600. Modern research employs telescopes 
of various types for both visual and photographic observation. These storm 
centres in theSolar atmosphere may be 100,000 miles in diameter. The frequency 
of these disturbances exhibits an eleven and a half year period, with an additional 
60 year period less well established. Various terrestrial phenomena show distinct 
correlation with the sunspot periodicity—viz., magnetic conditions, auroral 
displays, solar radiation constant, rainfall, migration of birds, annual growth of 
trees, and certain economic conditions which obviously depend to some extent 
upon some of the above. The type of corona as photographed during a total 
eclipse is also related to the phase of the sunspot cycle. 

The Grating spectroheliograph of the Dominion Observatory was described 
and mention made of the various lines of research carried out with it—the 
rotational velocity at various latitudes, the behaviour of lines due to different 
elements representing different levels in the solar atmosphere as regards intensity 
and displacement, sunspot vortices and magnetic fields, etc. 

Comparing the results of observations with those of other observatories 
particular reference was made to the valuable solar research carried out at Mt. 
Wilson Observatory. 

A cordial vote of thanks was offered the lecturer by Mr. H. E. S. Asbury. 
An appeal was then made for increased membership and the meeting adjourned. 


A. Vipert DouG.as, Secretary. 


At WINNIPEG 


The opening meeting of the 1926-1927 session of the Winnipeg Centre was 
held in Theatre A, University Science Bldg., on Wednesday, November 10th, 
at 8.15 p.m. 


The Vice-President, Mrs. E. L. Taylor, was in the chair. 
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She expressed pleasure at seeing so large an attendance and invited them all 
(whether members of the Society or not) to come again, assuring them that they 
would find astronomy a most interesting study. 

She announced that the fourth Wednesday of the month would be devoted 
to observations of the heavens, under the leadership of Mr. A. W. Meggett, 
provided atmospheric conditions were favourable. 

Professor Warren drew attention to the fact that November is distinguished 
by its showers of meteors, the Leonids and Andromids, which should be visible 
on the nights of the 14th and 15th and on the 24th and 25th respectively. 

The address of the evening was given by the President, Rev. T. W. Morton, 
B.Sc. The subject was ‘A Trip to Mars.” 

Father Morton commenced by pointing out that the position of the orbits 
of the earth and Mars permit Mars to approach every 17 years to within about 
35,000,000 miles of the earth, and that the best time for observation was when 
Mars was in opposition to the sun. 

On the night of November 4th, although not so close to the earth as in August, 
1924, Mars was in a more favourable position for observation, and the opportunity 
for closer investigation was eagerly awaited by every astronomer. 

The results of these observations were not yet available, but it is probable 
that within a few weeks it will be known whether there really is life of any sort 
on Mars. If there is life on Mars it is probably not constituted as ours. It is 
believed that life, as it is known on our planet, could not exist in a temperature 
which ranges from 40 above to 120 below, although life in other forms is quite 
possible. The lecture was illustrated by a fine series of slides. 

After some questions and short discussions relating to the topic of the evening 
the meeting adjourned. 

S. C. Norris, Secretary. 


At Lonpon 


The annual meeting of the London Centre of the R.A.S.C. was held in the 
Blue Dragon Inn, December 10th, 1926. The following were elected as officers 
for the year 1927: 

President, H. R. Kingston, M.A., Ph.D. 

Vice-President, Mrs. W. E. Saunders. 

Secretary-Treasurer, E. T. White, B.A., D.Paed. 

Council: 

Rev. R. J. Bowen, F.R.G.S. 

T. C. Benson 

Mrs, J. C. Middleton 

W. A. McKenzie 

E. H. McKone, B.A., B.Paed. 

E. T. Waite, Secretary. 
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The Royal Astronomical Soctety of Canada 


OFFICERS FOR 1926 


Honorary President—Hon. G. H. Fercuson, K.C., B.A., LL.D., Minister of 
Education for Ontario 

President—A. F. Hunter, M.A., Toronto 

First Vice-President—Wwm. Bruce, J.P., Hamilton 

Second Vice-President—R. K. Younc, Ph.D. 

General Secretary—¥. T. STANFORD, Toronto 

General Treasurer—H. W. BARKER, Toronto 

Recorder—A. KENNEDY 

Librarian—Pror. C. A. CHANT 

Curator—ROBERT S. DUNCAN 

Council—Mar. C. P. CHoquette, M.A., Lic.Scs., Montreal; J. B. FRASER, M.D., 

Toronto; R. A. Gray, B.A., Toronto; A. R. Hassarp, B.C.L., Toronto: 5... 

HorninG, M.A., Toronto; Dr. RALPH DeLury, Ottawa; Pror. Joun MATUE 

son, M.A., Kingston; Str Josepn Pore, K.C.M.G., Ottawa: Toun SATTERLY, 

M.A., D.Sc., Toronto: Dr. D. M. Wunper, Toronto: and Past Presidents: 

Joun A. Paterson, M.A., K.C.; Str Frepertc Stupart, F.R.S.C.; A. T. 

DeLury, M.A.; Louis B. Stewart, D.T.S.;: ALBErt D. Watson, M.D.; 

ALLAN F. J. S. Prasxett, B.A., D.Sc.: J. R. Cottrns: W. E. W. 

Jackson, M.A.; R. MeLprum Stewart, M.A.; and the Presiding Officer of 
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each Centre as follows: ( XR. CouTLeEE, C.E., Ottawa; Cor. W. E. Lyman, 
Montreal; Rev. T. W. Morton, B.Sc., Winnipeg; Pror. P. H. Etiror, Victoria, 
B.C.; H. R. Kixcston, M.A., Ph.D., London. 


OTTAWA CENTRE 
President—C. R. C.E. 
Vice-President—H. M. An, D.Sc. 
Secretary-—A. W. GRANT, B.A. 
Treasurer—]. F. FREDETTE, D.L.S. 

Council—W. W. Nicwot, M.A.; J. S. Lane, B.A.; F. Henroteau, D.Sc.: 
and Past Presidents: R. M. Stewart, M.A.; J. J. McArtuur, D.L.S.: R. E 


DeLvury, M.A., Ph.D.; and R. J. McDiarmip, M S , 


MONTREAL CENTRE 
Honorary President—Max. C. P. Cuoovette, M.A., Lic.Scs. 
President—Cor. W. E. Lyman. 
ist Vice-President—Rev. W. T. B. Crompte, M.A. 
2nd Vice-President—H. FE. Aspury 
Treasurer—Pror. A. J. KELLY 
Secretary—Miss A. Vinert 

Councitl—Pror. A. S. Eve, Pror. A. H. S. Gittson, H. W. Tesmer, Justi 
E. E. Howarp, Gro. SAMPLE, JULIEN C. Satu 


LONDON CENTRE 
President—H. R. Ktncston, M.A., Ph.D. 
Vice-President—Mrs. W. E. SAUNDERS 
Secretary-Treasurer—E. T. B.A., D.Paed. 

Council—Rev. R. J. Bowen, F.R.G.S.; T. C. BENson; Mrs. J. C. Mipoie- 
TON; W. A. McKenzie: E. H. McKone, B.A. 


WINNIPEG CENTRE 

President—REV. T. W. Morton, P.Sc. 

Vice-Prestdent—Mrs. E. L. TAYLOR 

Curator—L. A. H. WARREN, M.A. 

Treasurer—Mr. 11. B. ALLAN 

Secretary—Mirs. S. C. Norris, 569 Sherburn St 
Council—N. B. MacLean, M.A., D.S.O D. P. Morse, C.E.; N. R 
J. H. Kors, Cecit Roy, A. W. Meacerr and C. F 


VICTORIA CENTRE 
Honorary President—]. S. PLASKETT, D.Sc., F.R.S. 
President—Pror. P. H. M.Sc. 
Vice-President—K. M. Cuapwick 
Secretary- Treasurer—R. G. MILLER 
Recorder—R. M. Petru 

CounciI—FE.. E. BLackwoopn, J. P. Hippen, J. A. Pearce, H. H. 
and Past Presidents: F. NapreR Denison, W. S. Drewry, J. FE. Umpacn 
W. E. Harper, M.A., and J. Durr, M.A. 
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